A modification to Warner's (1965) Randomized Response Model is suggested. The suggested model is more efficient than the original model.
Introduction
suggested an Indirect Questioning method to circumvent social desirability response bias in surveys involving sensitive questions. If π is the proportion of subjects in a population who have a sensitive characteristic A, then Warner's method recommends using a randomization device, such as a deck of cards, to scramble the true response.
A known proportion ( ) p of the cards in the deck have the statement "I have characteristic A" and the remaining cards in the deck have the statement "I do not have characteristic A". A participant in the survey draws a card randomly from the deck and reports his/her agreement/disagreement with the statement on the card. Thus, a respondent who actually has the characteristic A, but draws a "I do not have characteristic A" card, will give a response "no" indicating lack of agreement with the statement on the card. Probability of a "yes" response ( y p ) is given by ) 1 )( 1 ( 
Equation (2) 
. (4) The second term in the above expression is the penalty due to indirect responding. Note that the penalty is smallest when p is closest to zero or one.
Several variations of Warner's model have been proposed in the literature. These include models by Greenberg et. al (1969) , Mangat and Siingh (1990) and Christofides (2002) . Gupta and Thornton (2002) have attempted to validate some of these models with actual survey data.
Proposed Alternative Strategy
It is clear from (4) 
where yy p is the probability of a "yes" response with both decks, 1 y p is the probability of a "yes" response with Deck 1 and 2 y p is the probability of a "yes" response with Deck 2. The following is provided as in (1).
. (12) Substituting (11) and (12) 
The lemma follows easily from (5), (6) and (13). Also, it is easy to verify that when 
Numerical Examples
In this section, the efficiency of the proposed estimator is compared with Warner 
